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(54) Very thin electrical connector for the connection of a smart card 



(57) The invention provides an electrical connector 
(40) of the type comprising a support (42) made of in- 
sulating material produced by moulding, having a flat 
upper contact face (46) and a plurality of parallel elec- 
trical conductors (44) in the form of elasticaliy deforma- 
ble blades which extend longitudinally, each of which 
blades comprises a first, curved front contact end (62) 



and a second, rear end (68) for connection of the blade 
(60), of the type in which each blade (60) comprises, 
near its rear end, means for fixing the blade (60) to the 
support (42) which consist of at least one lateral reten- 
tion finger (80), characterized in that the insulating sup- 
port (42) is a thin plate and in that each lateral retention 
finger (80, 82, 84) is mounted in a complementary hous- 
ing of the support using means of the bayonet type. 
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Description 

[0001] The present invention relates to an electrical 
connector, especially for connecting a contact-type in- 
tegrated-circuit card, also called a smart card or a chip 
card, having, on one of its main faces, a plurality of elec- 
trical contact areas which are aligned parallel to the di- 
rection of insertion of the card into a read/write appara- 
tus. 

[0002] The invention relates more particularly to an 
electrical connector of the type comprising a support 
made of insulating material produced by moulding, hav- 
ing an upper plane contact face and a plurality of parallel 
electrical conductors in the form of elastically deforma- 
ble blades which extend longitudinally and each of 
which comprises a first, curved front contact end pro- 
jecting out of the plane of the plane contact face through 
a longitudinal slot in the support, a middle portion for 
connecting the blade to the support, the front part of 
which extends partly in the slot and the rear part of which 
extends in a housing formed in the lower face of the sup- 
port, and a second, rear connection end of the blade, of 
the type in which each blade includes, near its rear end, 
means for fastening the blade to the support which con- 
sist of at least one lateral retention tab which extends 
parallel to the middle connection part and which is 
housed in a complementary housing of the support into 
which the tab is inserted longitudinally from the rear to 
the front in order to mount the contact blade on the sup- 
port. 

[0003] Such an example of a connector is described, 
for example, in French Patent Application No. 93/15633 
or in document WO-A-96/33527. 
[0004] The design of the retention means proposed 
in these documents makes use of a harpoon-shaped re- 
tention tab and, if required, the use of at least one other 
lateral tab for stabilizing. 

[0005] The object of the invention is to provide a novel 
connector of the aforementioned type which is charac- 
terized by a very small total thickness, i.e. between the 
plane of the upper face of a printed-circuit board to which 
the connector is soldered and the plane on which the 
smart card rests, i.e. the plane of the upper plane con- 
tact face of the insulating support, this thickness being 
less than 0.4 mm, while the minimum thickness of the- 
connectors known hitherto is greater than 1 mm. 
[0006] This very small thickness is required by the 
new developments in applications making use of smart 
cards, such as radiotelephones, electronic purses, etc., 
which require very small overall sizes in order to be able, 
for example, to fit into a shirt pocket and which require 
external miniaturization of the various components. 
[0007] In the case of the smart-card reader in partic- 
ular, it is the total thickness of the equipment which is 
key, thereby resulting in the need to produce a connec- 
tor which is very thin but which retains the characteris- 
tics of connectors currently on the market, i.e.: 



a value of the force with which the contacts bear on 
the conducting pads or tracks of the card approxi- 
mately equal to 0.4 N per contact; 
a contact deflection travel in the working position of 
s about 0.6 mm; 

- the possibility of using the technique of surface- 
mounting the components in order to place the con- 
nector on the printed-circuit board using the pick- 
and-place technique; and 

10 - the possibility of surface mounting with soldering 
using the reflow process (for example using infrared 
reflow), i.e. making use of high temperatures of 
about 240°C. 

is [0008] The object of the design according to the in- 
vention is also to provide a connector of conventional 
general design, i.e. a connector retaining an insulating 
support which carries the contacts. This is because the 
insulating support is a main element, preventing it from 

20 being eliminated, for example using a solution consist- 
ing in individually soldering the contacts to the printed- 
circuit board, and it cannot therefore be considered as 
a secondary element of the connector providing a sim- 
ple function of connection between contacts. The sup- 

25 port has a function of mechanically protecting the con- 
tacts, it allows precise positioning of the contacts on the 
printed-circuit board and, finally, it has an aesthetic func- 
tion. 

[0009] To this end, the invention provides an electrical 
30 connector of the aforementioned type, characterized in 
that the insu lating support is a th in sheet and in that each 
lateral retention tab is mounted in a complementary 
housing by the use of bayonet-type means. 
[0010] According to other characteristics of the inven- 
35 tion: 

each lateral retention tab has a front branch and a 
rear branch, the ends of which are each housed in 
a housing which is open in the upper face of the 
40 insulating support and open longitudinally towards 
the rear and into which housings the branches can 
be inserted longitudinally towards the front; 

- the front branch of each retention tab extends lon- 
gitudinally towards the front in the plane of the rear 

45 part of the middle connection portion and is then 
bent upwards so that its front free end extends into 
the associated housing; 

the front end transverse edge of the front branch of 
the retention tab engages with a front stop trans- 

50 verse surface of the housing; 

the rear end transverse edge of the front branch of 
the retention tab engages with a rear stop trans- 
verse surface arranged in a housing formed in the 
lower face of the insulating and vertically down- 

55 wardly open support in which the rear part of the 
middle connection portion of the contact blade and 
a rear part of the front branch extend; 
the rear branch of each retention tab extends trans- 
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versely in the plane of the rear part of the middle 
connection portion and is then bent upwards so that 
its transverse free end extends into the associated 
housing; 

the free ends of the front branches, which exhibit 
transverse resilience, of the retention tab are 
mounted clamped transversely in their associated 
housings; 

each electrical conductor has a symmetry of design 
with respect to a longitudinal mid-plane of the con- 
tact blade; 

the lower face of the rear connection end of each 
blade lies above the plane of the lower bearing face 
of the support; 

one of the electrical conductors has, near the 
curved front free contact end of its contact blade, 
an additional, switching contact blade which ex- 
tends longitudinally from the curved contact end 
and which, in the working position of the contact 
blade, can engage with a conducting track of a prinl- 
ed-circuit board on which the connector is mounted 
in order to close an electrical switching circuit for 
detecting the presence of a card in an apparatus 
equipped with the connector and/or the end of in- 
sertion travel of the card; 

the free end of the switching blade lies vertically be- 
low the upper face of the curved contact end; 
the front contact end of the contact blade of the said 
conductor is divided into two parallel strands be- 
tween which the switching blade extends. 

[0011] Other characteristics and advantages of the in- 
vention will appear on reading the following detailed de- 
scription for the understanding of which reference will 
be made to the appended drawings in which: 

Figure 1 is an isometric perspective top view of an 
embodiment of a connector according to the teach- 
ings of the invention; 

Figure 2 is a perspective isometric bottom view of 
the connector of Figure 1 ; 

Figure 3 is an exploded view of the seven compo- 
nents of the connector of Figure 1 ; 
Figure 4 is an isometric perspective top view of the 
insulating support of the connector; 
Figure 5 is a view on a larger scale of the detail D5 
in Figure 4; 

Figure 6 is an isometric perspective bottom view of 
the insulating support of the connector; 
Figure 7 is a view on a larger scale of the detail D7 
in Figure 6; 

Figure 8 is an isometric perspective top view on a 
large scale of a conducting element or contact of 
the connector; 

Figure 9 is an isometric perspective bottom view of 
the contact in Figure 8; 

Figure 1 0 is a side view on a large scale of a contact 
with its manufacturing edge; 



Figure 11 is a top view of Figure 10; 
Figure 1 2 is a left side view of Figure 10; 
Figure 1 3 is a longitudinal sectional view of the con- 
nector in Figure 1 passing through the tabs for re- 
5 taining the aligned contact blades; 

Figure 14 is a view on a larger scale of the detail 
D14 in Figure 13; 

Figure 15 is a longitudinal sectional view of the con- 
nector in Figure 1 passing through the longitudinal 
10 mid-axis of the aligned contact blades; 

- Figure 16 is a view on a larger scale of the detail 
D16 in Figure 15; 

Figure 17 is an exploded perspective view, similar 
to that in Figure 3, which illustrates the contacts with 
1^ their manufacturing ends and which illustrates the 
mounting of the contacts in the insulating support 
by longitudinal insertion; 

Figure 1 8 is an isometric perspective top view of an 
alternative embodiment of the connector according 

20 to the teachings of the invention, which includes a 
hybrid contact which also fulfils the function of a 
switch for detecting the presence of a card; 
Figure 19 is a view on a larger scale of the detail 
D19 in Figure 18; 

25 - Figure 20 is an isometric perspective view on a 
large scale of that one of the contacts of the con- 
nector in Figure 1 8 which provides the function of a 
switch for detecting the presence of a card; 
Figure 21 is a side view of the contact in Figure 20; 

30 - Figure 22 is a top view of Figure 21 ; 

- Figure 23 is a left side view of Figure 22; 

Figure 24 is a partial top view on a larger scale of 
the connector in Figure 18 in which the contact is in 
the rest position; 
55 - Figure 25 is a detailed sectional view on the line 
25-25 in Figure 24; 

Figures 26 and 27 are views similar to those in Fig- 
ures 24 and 25 in which the switch-forming contact 
is illustrated in the working position; 

40 - Figure 28 is a perspective bottom view of a printed- 
circuit board equipped on its upper face with the 
connector illustrated in Figure 18; 
Figure 29 is a view on a larger scale of the detail 
D29 in Figure 28; 

45 - Figure 30 is a top view of the printed-circuit board 
in Figure 28; 

Figure 31 is an isometric perspective top view of the 
insulating support of the connector in Figure 18; 
Figures 32 to 35 are views similar to those of Fig- 

50 ures 20 to 23 which illustrate an alternative embod- 
iment of the hybrid contact fulfilling the function of 
a switch for detecting the presence of a card; and 
Figure 36 is a view similar to that in Figure 27 illus- 
trating the contact in Figure 32 in the working posi- 

55 tion. 

[0012] The figures illustrate an electrical connector 40 
of known general design which essentially consists of a 
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plate-shaped insulating support 42 and of a series of 
conducting elements or contacts 44 which, in the exam- 
ple illustrated in the figures, number six, these being in 
the form of three pairs of aligned contacts mounted back 
to back on the support 42. 

[0013] The insulating support 42 is a plate of insulat- 
ing material delimited by a plane upper face 46, also 
called the contact face, and by a plane lower face 48 
parallel to the upper face 46, which is also called the 
bearing face of the connector 40. 
[001 4] The plate forming the insulating support 42 has 
a rectangular outline and is especially delimited by two 
longitudinal edges 49 and by two transverse edges 50. 
[0015] As may be seen especially in Figures 3 to 7, 
the insulating support 42 has a series of six slots 52 
which are emerging slots of longitudinal orientation, 
each of which allows, according to a known design, pas- 
sage of the main part of each contact element 44. 
[0016] Each slot 52 is delimited longitudinally towards 
the front by a transverse edge 54 which includes a re- 
cess 56 in the lower face 48, as may be seen in Figure 7. 
[001 7] Each slot 52 is also delimited longitudinally to- 
wards the rear by a rear transverse edge 58. 
[001 8] According to a known design, each contact el- 
ement 44 essentially consists of an elastically deforma- 
ble contact blade 60 of longitudinal general orientation 
which has a first, front free end 62 which is curved and 
which, in the rest position illustrated in the figures, 
projects vertically above the upper face 46 of the insu- 
lating support 42 so as to come into contact with con- 
ducting pads on the chip of a smart card (not shown), 
the connector 40 of which provides connection to a read/ 
write apparatus. 

[0019] The front free end 62 is extended by a middle 
connection part, the front part 64 of which extends in the 
slot 52 and the rear part 66 of which extends in the thick- 
ness of the support plate 42, as may be seen in partic- 
ular in Figure 15, in order to be terminated in a rear free 
end 68 of the contact blade 60 which is its end for elec- 
trical connection to a circuit carried by a printed-circuit 
board. 

[0020] As may be seen especially in Figures 10 and 
1 5, the blade 60, which has a constant thickness, is bent 
at rest so that the front part 64 of its middle connection 
portion is inclined upwards in order to extend through 
the slot 52 and so that the rear part 66 is plane and par- 
allel to the faces 46 and 48. 

[0021] More specifically, the part 66 extends in a 
housing 70 formed in the lower face 48 of the support 
42 which is open vertically downwards in the lower face 
48 and which is delimited vertically upwards by the lower 
face 72 of a plate-shaped thin part 74 of the insulating 
support 42. 

[0022] The open housing 70 is also delimited laterally 
by two opposed transverse edges 76 which are sepa- 
rated by a distance significantly greater than the aver- 
age width of the slot 52. 

[0023] As may be seen especially in Figures 15 and 



16, the height of the housing 70 is approximately equal 
to the thickness of the material of which the contact 44 
is composed, and therefore of the part 66 of the blade 

60. 

5 [0024] As may be seen in particular in Figure 16, the 
lower face of the rear connection end 68 extends hori- 
zontally parallel to the faces 46 and 48, but it is slightly 
raised with respect to the part 66 so that its lower face 
76 lies above the plane of the lower bearing face 48 of 

10 the support 42, for example with an offset of 0.07 mm, 
in order to absorb the thickness of the weld and of the 
pad on the printed-circuit board necessary for connect- 
ing each rear connection end 68, while the lower face 
48 continues to bear on this plate. 

is [0025] The fact that the rear part 66 of the middle con- 
nection portion of a blade 60 extends below the thinned 
part 74 of the insulating support 42 which upwardly de- 
limits the housing 70 ensures upward vertical retention 
of the contact 44 in the support 42. 

20 [0026] The retention means, of the bayonet type, of 
each contact 44 providing the downward vertical reten- 
tion and longitudinal positioning of each contact 44 with 
respect to the insulating support 42 will now be de- 
scribed. 

25 [0027] As may be seen in the various figures, each 
contact 44 has a symmetry of design with respect to a 
vertical longitudinal mid-plane of the contact blade 60. 
[0028] The means for fastening and retaining each 
contact 44 thus consist of two retention tabs 80 arranged 

30 symmetrically on each side of a contact blade 60, each 
of which tabs has two branches, i.e. a front branch 82 
and a rear branch 84. 

[0029] Each front branch 82 extends longitudinally 
along the front part of the middle connection portion, in 
35 the plane of the rear part 66 and beneath the lateral parts 
of the lower face 72 of the part 74 of the support 42 which 
delimits the housing 70, and its front free end 86 is offset 
vertically upwards. 

[0030] For this purpose, the front branch 82 has, in its 

40 front part, an S-shaped bend 88 which extends through 
an emerging opening 90 which is open laterally in the 
extension of the slot 52 and which is delimited laterally 
towards the outside by an edge 92 which lies in the ex- 
tension of the edges 76 of the lower housing 70. 

45 [0031] The front free end 86 of the front branch 82 
extends above a thinned lower portion 94 of the insulat- 
ing support, this portion being delimited by an upper face 
96 which is the bottom of an open housing 98 in the up- 
per face 46 which lies in the extension of the passage 

so 90 and which is delimited by a lateral face 100 and by 
a front end transverse face 102. The housing 98 is also 
open longitudinally towards the rear 
[0032] The thickness of material of the thinned portion 
94 is equal to the thickness of material of the thinned 

55 portion 74 ; this thickness corresponding to the thinnest 
portions of the support 42 made of insulating material. 
[0033] The front free ends 86 of the front branches 82 
of the retention tabs 80 thus constitute lips or catches 
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which retain, vertically downwards, the tabs 80 and 
therefore the contact 44 insofar as their lower facets 1 04 
bear vertically against the bottoms 96 of the housings 
98. 

[0034] The front ends 86 also make it possible, by $ 
means of their front transverse facets 108, to form lon- 
gitudinal stops towards the front of the contact 44 since 
they come into abutment with the facets 1 02 of the hous- 
ings 98. 

[0035] The front branches 82 are long enough to have io 
a certain transverse resilience which allows the contact 
44 tobe mounted slightly clamped transversely between 
the lateral faces 100. 

[0036] Each front branch 82 of the retention tabs 80 
is delimited longitudinally towards the rear by a rear is 
transverse edge 110 which, in the mounted position and 
as may be seen in particular in Figure 14, extends op- 
posite the facing face of a ramp-type catch 112 formed 
so as to project from the lower face 72 of the housing 70. 
[0037] This engagement of the transverse faces 110 20 
with the front transverse faces 114 of the catches 112 
ensures longitudinal retention towards the rear of the 
contact 44, the sloping profile making it easier to insert 
each contact. 

[0038] In order to provide bayonet-type mounting of 2s 
each contact 44, each retention tab 80 has a rear branch 
84 which extends transversely, from the rear connection 
end 66, in the same plane as the latter, and which is then 
raised by virtue of an S-shaped bent portion 116 so that 
the lateral free end 118 of each rear branch 84 extends 30 
in a housing 120 formed in the upper lace 46 near the 
rear transverse edge 50 of the insulating support. 
[0039] Each housing 120 is, open in the upper face 
48, delimited downwards by an upper facet 1 24 which 
delimits upwards a thinned rear portion 1 26 of the sup- 35 
port and which is delimited transversely towards the 
front by a front end edge 1 30. 
[0040] It is the lower face 132 of the free end 118 of 
the rear branch 84 which bears against the facet 124 
and the fact that the housings 120 are open longitudi- 40 
nally towards the rear in the edges 50 makes it possible 
to insert the ends 118 longitudinally forwards into the 
housings 120. 

[0041] The ends 1 1 8 also engage via their lateral fac- 
ets 1 40, in the correct position of each contact 44, since 45 
they are housed with a sliding fit between the facing lat- 
eral edges of the housings 1 20. 
[0042] The geometry and the dimensions of the reten- 
tion branches 80 of each contact 44 are defined so as 
to ensure good transverse and vertical stability and to so 
avoid any forward transverse rocking phenomenon of 
the region for retaining the contact 44 due to the effect 
of the moment exerted by the bearing force of the con- 
tact 44 on the smart card when the latter is in place. 
[0043] The cu rved f ree end 62 of each blade 44 bears ss 
lightly against the bottom of the recess 56 formed in the 
lower face 48 at the front end of the slot 52 in order to 
provide mechanical protection of the contact (when the 



card C slides longitudinally, in order to avoid the front 
transverse edge of the card butting up against the front 
end of the second row of contacts) or protection against 
attempts to break in, as well as when the card is handled 
awkwardly or when it is inserted parallel to its plane but 
in the transverse direction. 

[0044] Because of this arrangement and of the small 
total thickness of the connector, it is necessary to pro- 
duce holes in the printed-circuit board P (see Figures 
25 and 27) in order to allow vertically downward retrac- 
tion of the front ends 62 in the working position. 
[0045] As may be seen in the figures, the geometry of 
the support plate 42 made of insulating material is par- 
ticularly simple and its thinnest parts are not less than 
0.2 mm, by virtue of the chicane- or bayonet-type mount- 
ing principle, that is to say that they are not less than 
the minimum thickness allowing good filling of the man- 
ufacturing moulds and having sufficient mechanical 
strength. 

[0046] The design of the support 42 in the form of a 
thin piece having a constant thickness gives it optimum 
mechanical moulding characteristics, i.e. having no in- 
ternal residual stresses, and therefore being dimension- 
ally very stable during the high-temperature reflow op- 
erations for soldering a connector using the technique 
of surface-mounting the components on a printed-circuit 
board P. 

[0047] The support 42 also has sufficient flexibility 
which ensures that the connector is very robust when it 
is soldered to a printed-circuit board P, even when this 
board is subjected to torsional or deformational move- 
ments. 

[0048] The amount of material necessary for produc- 
ing the support 42 is very small, thereby allowing the 
use of plastics having a high mechanical performance 
without increasing the cost of the piece. 
[0049] The fact of using two symmetrical lateral reten- 
tion tabs 80 ensures that the contacts 44 are very stable 
in the insulating support 42 so as to ensure that the con- 
tacts 44, once the connector 40 is soldered to the print- 
ed-circuit board P, are correctly positioned and very sta- 
ble and to prevent the bearing forces of the contacts 
from being supported by the soldered joints of the con- 
nection ends 68. 

[0050] The contacts 44 are fitted, by insertion into the 
insulating support, in the following manner. 
[0051] As may be seen in Figure 17, the contacts 44 
are produced by cutting and bending a sheet of electri- 
cally conducting material 150, a portion 152 of which 
constitutes the connecting end for the contacts 44 which 
are combined in series of three contacts in order to allow 
them to be inserted simultaneously into the support 42 
in the longitudinal direction from the rear to the front. 
[0052] The assembly operation is carried out in the 
following manner. 

[0053] The two series of three contacts are positioned 
beneath the lower face 48 of the insulating support 42 
so that the front ends 86 of the front branches 82 of the 
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retention tabs 80 lie below the housings 90. 
[0054] The two series of three contacts are then 
raised vertically upwards so as to bring the parts 66 of 
the contacts 44 to press vertically upwards against the 
surfaces 72. s 
[0055] Finally, the two rows of contacts are then 
moved forward longitudinally towards the centre ot the 
connector 40 until the contacts are snap-fastened into 
the mounted position, that is to say by the transverse 
ends 110 of the front branches 82 of the retention tabs io 
80 getting past the catches 112. 
[0055] Next, the ends 1 52 are separated from the con- 
tacts 44. 

[0057] The alternative embodiment illustrated in Fig- 
ures 18 et seq., in which components identical or similar is 
or equivalent to those described and illustrated previ- 
ously are denoted by the same reference numbers, will 
now be described. 

[0058] As may be seen in Figures 1 8 and 1 9, the front 
end parlor contact part 62 of one 44' of the six electrical 20 
contacts 44 with wh ich the connector 40 is equipped has 
a structure different from that of the five other contacts 
described previously. 

[0059] This is because this particular contact is a hy- 
brid contact making it possible to form two separate 2s 
semi-permanent electrical contacts having a common 
output 68 connected to a conducting track on the print- 
ed-circuit board P on which the connector 40 is mount- 
ed. 

[0060] Beyond its front end contact part 62, the con- 30 
tact 44' is in all aspects identical to the other contacts 
44, especially with regard to its rear connection and re- 
tention part. 

[0061] The first contact provided with a pad on the 
smart card is conventionally made by the convex front 35 
end part 62 which here is divided into two parallel 
branches 162 which correspond to a fork-shaped divi- 
sion of the front end part 62 and which delimit, between 
them, a slot 1 54 into which an additional switching con- 
tact branch 156 extends, the latter extending in the ex- 40 
tension of the middle connection portion 64. 
[0062] Whereas the convexity of the two front free 
contact end branches 1 62 face upwards, the branch 1 56 
has, at its free end 158, a convexity facing downwards 
and it extends generally downwards making an acute 45 
angle with respect to the general direction of the middle 
connection portion of the blade 60. 
[0063] The division of the front end part 62 into two 
parallel strands 162 requires, of course, that the dimen- 
sions of the slot 52' be increased, as may be seen in so 
particular in Figures 24, 26 and 31 . 
[0064] In the rest position, and as may be seen in Fig- 
ure 25, the switching contact blade or branch 156 ex- 
tends vertically above the upper face 1 60 of the printed- 
circuit board P which may include, opposite it, a con- 55 
ducting track 162 associated with the switching function. 
[0065] When a smart card (not shown) is inserted hor- 
izontally, that is to say parallel to the plane of the con- 



nector and of the card, the edge of this card makes the 
contacts 44 of the first row of contacts of the connector 
40 flex by engaging with the sloping shape of the middle 
connection part 64 and then makes the contacts of the 
second row flex by engaging with the sloping shape of 
the ends 62 of the contacts 44. 
[0066] As may also be seen in the figures, the free 
end 1 58 of the switching blade 156 always lies vertically 
below the level of the strands 162, at least until the free 
end of the branch 156 reaches a level below the plane 
of the upper face 46 of the insulating support 42. 
[0067] This is because it is important for this end al- 
ways to be below the plane of the card so that the latter 
does not run the risk of catching on this end by one of 
its edges should it be inserted parallel to its plane. 
[0068] With regard to the contact 44', the card, caus- 
ing a downward vertical deflection of the front free end 
62, 162, also causes (at the end of insertion travel or 
installation) the switching blade 156 to flex vertically 
downwards, the free end 158 of which switching blade 
comes into contact with the track 162 in order to close 
the switch electrically, that is to say to establish an elec- 
trical connection between the track 162 and the solder 
pad to which the rear connection end 68 is soldered. 
[0069] As already mentioned, the flexing of the front 
end 62 is facilitated by the presence of holes T in the 
printed-circuit board, the hole V associated with the 
contact 44' having larger dimensions, as may be seen 
in Figures 28 to 30. Also shown in Figure 30 are the con- 
ducting pads or tracks 70 to which the rear connection 
ends 68 are connected. 

[0070] When the card is inserted vertically i.e. in a di- 
rection approximately perpendicular to its plane and to 
that of the connector 40, these planes remaining mutu- 
ally parallel, the switching function for detecting the 
presence of the card is complemented by an end-of-in- 
sertion switching function since it is then possible to en- 
sure a defined sequence at the moment of insertion of 
the smart card, that is to say that it is certain that firstly 
the pads on the card come into contact with the ends 62 
and then there is a semi-permanent switching contact 
established between the end 1 58 of the switching blade 
156 and the track 162. 

[0071] The sequence is determined and reversed 
when the card is removed vertically 
[0072] For industrial standardization reasons, it is 
possible to generalize the hybrid contact 44* in all the 
contacts of the connector, even if only one of them is 
used actually to provide a switching function for detect- 
ing the presence of a card, it thus being possible for each 
user to choose, depending on his application, the posi- 
tion of the contact which actually carries out the switch- 
ing function. 

[0073] The resilience of the additional switching 
branch 1 56 makes it possible to absorb the variations 
in height of the working position and any overtravel of 
the hybrid contact 44*. This results in the free end 158 
bearing on the track 162 with a force whose value lies 
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within a range which guarantees stable electrical con- 
tact. 

[0074] In order to increase the flexing capabilities of 
the switching blade 156, it is possible to reduce the thick- 
ness of the blade 1 56, as illustrated in Figures 24 to 27 
and 36. This thinning, which is obtained by flattening it, 
for example in order to reduce the thickness from 0.17 
mm to 0.12 mm, also makes it possible to improve the 
mechanical strength of the switching branch because of 
the local strain-hardening of the metal which results 
therefrom. 

[0075] By controlling the flattening operation, the 
bearing force on this switching contact may be precisely 
adjusted so that, in particular, it corresponds approxi- 
mately to the bearing force on the other contacts. 
[0076] When the smart card is removed, the hybrid 
contact 44' automatically resumes its rest position illus- 
trated in particular in Figure 24, by virtue of the spring 
effect of its resilient movable part, the additional resilient 
switching blade or branch 156 rising and cutting the 
electrical contact between its end 158 and the track 1 62. 
[0077] In the alternative embodiment illustrated in Fig- 
ures 32 to 36, the additional switching blade 1 56 ex- 
tends in the slot 154 from the front end edge of the 
curved part 62, i.e. in the opposite direction to that in the 
previous alternative embodiment, its operation being in 
every aspect identical. 



Claims 

1. Electrical connector (40) of the type comprising a 
support (42) made of insulating material produced 
by moulding, having an upper plane contact face 
(46) and a plurality of parallel electrical conductors 
(44) in the form of elastically deformable blades (60) 
which extend longitudinally and each of which com- 
prises a first, curved front contact end (62) project- 
ing out of the plane of the plane contact face (46) 
of the support (42) through a longitudinal slot (52) 
in the support, a middle portion for connecting the 
blade (60) to the support (42), the front part (64) of 
which extends in the slot (52) and the rear part (66) 
of v/hich extends in a housing (70) formed in the 
lower face (48) of the support, and a second, rear 
connection end of the blade (60), of the type in 
which each blade (60) includes, near its rear end 
(66, 68), means for fastening the blade (60) to the 
support (42) which consist of at least one lateral re- 
tention tab (80) which extends parallel to the middle 
connection part (64) and which is housed in a com- 
plementary housing of the support into which the 
tab is inserted longitudinally from the rear to the 
front in order to mount the contact blade on the sup- 
port, characterized in that the insulating support 
(42) is a thin sheet and in that each lateral retention 
tab (80, 82, 84) is mounted in a complementary 
housing by the use of bayonet-type means. 



2. Electrical connector according to Claim 1 , charac- 
terized in that each lateral retention tab (80) has a 
front branch (82) and a rear branch (84), the ends 
(86, 1 1 8) of which are each housed in a housing (98, 
s 1 20) which is open in the upper face (46) of the in- 
sulating support (42) and open longitudinally to- 
wards the rear and into which housings the branch- 
es can be inserted longitudinally towards the front. 

10 3. Electrical connector according to Claim 2, charac- 
terized in that the front branch (82, 86) of each re- 
tention tab (80) extends longitudinally towards the 
front in the plane of the rear part (66) of the middle 
connection portion (64) and is then bent upwards 

is so that its front free end (86) extends into the asso- 
ciated housing (98). 

4. Electrical connector according to either of Claims 1 
and 2, characterized in that the front end transverse 

20 edge (108) of the front branch (82) of the retention 
tab (80) engages with a front stop transverse sur- 
face (102) of the housing (98). 

5. Connector according to any one of Claims 2 to 4, 
2S characterized in that the rear end transverse edge 

(110) of the front branch (82) of the retention tab 
(80) engages with a rear stop transverse surface 
arranged in a housing (70) formed in the lower face 
(48) of the insulating and vertically downwardly 
30 open support in which the rear part (66) of the mid- 
dle connection portion (64) of the contact blade (62) 
and a rear part of the front branch (82) extend. 

6. Electrical connector according to any one of Claims 
35 2 to 5, characterized inthatthe rear branch (84, 118) 

of each retention tab (80) extends transversely in 
the plane of the rear part (66) of the middle connec- 
tion portion (64) and is then bent upwards so that 
its transverse free end (118) extends into the asso- 
40 ciated housing ( 1 20) . 

7. Electrical connector according to any one of Claims 
2 to 6, characterized in that the free ends of the front 
branches (82), which exhibit transverse resilience, 

45 of the retention tab are mounted clamped trans- 
versely in their associated housings (98). 

8. Electrical connector according to any one of the pre- 
ceding claims, characterized in that each electrical 

so conductor (44) has a symmetry of design with re- 
spect to a longitudinal mid-plane of the contact 
blade (60). 

9. Connector according to any one of the preceding 
ss claims, characterized in that the lower face (76) of 

the rear connection end (68) of each blade (60) lies 
above the plane of the lower bearing face (48) of 
the support (42). 
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1 0. Electrical connector according to any one of the pre- 
ceding claims, characterized in that one (44') of the 
electrical conductors has, near the curved front free 
contact end (62, 162) of its contact blade (60), an 
additional, switching contact blade (156) which ex- $ 
tends longitudinally from the curved contact end 
and which, in the working position of the contact 
blade (60), can engage with a conducting track 

(1 62) of a printed-circuit board (P) on which the con- 
nector (40) is mounted in order to close an electrical 10 
switching circuit for detecting the presence of a card 
in an apparatus equipped with the connector and/ 
or the end of insertion travel of the card. 

11. Connector according to the preceding claim, char- is 
acterized in that the free end (158) of the switching 
blade (156) lies vertically below the upper face of 

the curved contact end (62). 

12. Electrical connector according to the preceding 20 
claim, characterized in that the front contact end 
(62) of the contact blade (60) of the said conductor 
(44') is divided into two parallel strands (162) be- 
tween which the switching blade (156) extends. 
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